Literature on hydrocarbon degradation in extreme hypersaline media presents studies that point to a negative effect of salinity increase on hydrocarbonoclastic activity, while several others report an opposite tendency.
INTRODUCTION
Hypersaline environments characteristically present salt concentrations higher than 35 g.L -1 (seawater salinity) (17) and can be established by either natural or anthropic forces that favor salt deposition and accumulation. Therefore, this definition includes a broad range of aquatic and terrestrial environments, with salinities up to saturation (~350 g.L -1 ) and different salt compositions.
Although high salt concentrations constitute a stressful agent for most of the known living organisms (16, 45) , hypersaline environments can harbor functional and taxonomical diversified biological communities (34, 35) . The organisms that grow best in these environments are called halophiles, while the ones whose optimal growth occur in nonsaline media but are able to grow under hypersaline conditions are indicated as halotolerant organisms (19).
Algae of the genus Dunaliella are the producers in saturated or closed to saturation media (salinities higher than 200 -250 g.L -1 ), where they support heterotrophic communities composed mainly by archaea (Family:
Halobacteriaceae) and Salinibacter ruber (Bacteria, Order Bacteroidetes) (35, 36) . Cyanobacteria respond for most of the primary production in aquatic environments with salinities up to 25% (36) and support essentially bacterial communities (30, 31, 32) . Biological productivity can be quite high in aquatic hypersaline environments and, therefore, hypersaline sediments tend to accumulate high amounts of organic matter, including *Corresponding Author. Mailing address: PETROBRAS Research Center (CENPES), Rio de Janeiro, Brazil..; E-mail: martinslf@petrobras.com.br
In a recent review on organic pollutants degradation by halophilic prokaryotes LeBorgne et al. (17) demonstrated that the results about hydrocarbon degradation under high salt concentrations can differ: while some reports point to a negative influence of salinity on hydrocarbonoclastic activity, others show an opposite tendency. In the present work we propose a discussion about the reasons that could justify such differences and indicate the main factors affecting petroleum hydrocarbons biodegradation in hypersaline environments.
EFFECT OF SALINITY ON HYDROCARBONS BIODEGRADATION
Hydrocarbonoclastic activity in non-saline soils (25, 26, 38) and groundwater (43) The works on the influence of salinity on petroleum hydrocarbons degradation cited in this review are summarized in Table 1 . (33, 34, 36) , whose optimal temperature range is generally higher than 35 ºC (9). We can suppose that temperatures used by Ward and Brock (44) had probably impaired archaea growth since they reported applying ambient temperature.
Despite the fact that several studies have been reporting the presence of hydrocarbon-degraders in hypersaline environments, we do not know in which extent the halophilic biodegradation of petroleum hydrocarbons does occur in situ.
High salinities restrict not only microbial access to hydrocarbons but also the availability of oxygen, since its Biodegradation of petroleum hydrocarbons solubility decreases as salt concentration increases (23, 37) .
This fact makes studies on anaerobic biodegradation of hydrocarbons by halophiles critical for the comprehension of hydrocarbonoclastic activity in hypersaline environments, but there is a lack of such studies (23) . It is important to bring to attention that all the reports summoned in this review refer to results obtained under laboratory conditions, in which hydrocarbons and oxygen can be easily provided.
On the other hand, aquatic hypersaline environments usually present high biological productivity and, therefore, high amount of organic matter, including hydrocarbons, is deposited in evaporitic sediments (14) . This fact has even led to the proposal that many of the world's oil reservoirs are formed from hypersaline environments (3). So, it can be inferred that halophiles have been exposed to high hydrocarbons concentrations very long before the advent of petroleum industry era and, consequently, the ability to metabolize hydrocarbons could be an evolutionary acquisition widespread among halophiles more than it was considered by some authors (23, 33) . This hypothesis is supported by recent studies that report the existence of halophilic prokaryotic populations adapted to degrade petroleum hydrocarbons even in pristine environments, i.e., without oil pollution background These strains were shown to reduce organic content in produced waters more efficiently than hydrogen peroxide treatment (7).
McGenity (23) highlights the hydrophilic nature of halophiles' cell surface as an obstacle for the metabolism of hydrophobic compounds, but, regarding this scenario, the ability to produce emulsifying agents observed in several hydrocarbon-degrading halophiles (5, 21, 22, 46) might be considered an adaptation to circumvent the problem of access to carbon sources, since emulsifiers increase hydrocarbon availability (8, 15) .
CONCLUSIONS AND FINAL CONSIDERATIONS
For assessing the effects of salinity variation on hydrocarbonoclastic activity it is necessary to take into account 
